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PROBLEM TO BE SOLVED: To provide a ceramic filter 
aggregate excellent in soaking property since the heat 
conduction between filters is hardly prevented. 
SOLUTION: The ceramic filter aggregate 9 constitutes a 
part of waste gas purifying device 1 . In the ceramic filter 
aggregate 9, respective filters F1 are integrated by 
bonding outer peripheral surfaces themselves of the 
plural filters F1 consisting of a porous ceramic sintered 
body through a ceramic sealing material layer 1 5. The 
thickness t1 of the sealing material layer 15 is 0.3-5 mm, 
and its heat conductivity is 0.1-10 W/m.K. 




LEGAL STATUS 

[Date of request for examination] 1 3.1 1 .2003 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

F^ST AVAILABfef ©OPV 

http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detai!/main/wAAA0cay44DA41 316211 9... 2005/07/07 



Searching PAJ 



2/2 — is 



[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA0cay44DA41 31 621 1 9... 2005/07/07 



JP,2001-162119,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shoxvs the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic filter aggregate characterized by being the aggregate which comes to unify 
said each filter by pasting up the peripheral faces of two or more filters which consist of a porosity 
ceramic sintered compact through the nature sealant layer of a ceramic, and for the thickness of said 
sealant layer being 0.3mm - 5mm, and the thermal conductivity being 0.1 W/m-K - 10 W/m-K. 
[Claim 2] Said sealant layer is the ceramic filter aggregate according to claim 1 characterized by 
containing 70 or less % of the weight of ceramic fiber by solid content. 

[Claim 3] Said sealant layer is the ceramic filter aggregate according to claim 1 or 2 characterized by 
fiber length containing ceramic fiber 100mm or less. 

[Claim 4] Said sealant layer is the ceramic filter aggregate given in claim 1 characterized by 
containing 3 % of the weight - 80% of the weight of an inorganic particle by solid content thru/or 
any 1 term of 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] * ' 

[Field of the Invention] This invention relates to the ceramic filter aggregate of the structure which 

pasted up two or more filters which consist of a ceramic sintered compact, and was unified. 

[0002] 

[Description of the Prior Art] Close is increasing by the end of this century by leaps and bounds, and 
the increment of the number of an automobile also with the rapid amount of the exhaust gas taken 
out by the internal combustion engine of an automobile in proportion to it is being enhanced. Since 
the various matter contained in the exhaust gas which especially a diesel power plant takes out 
becomes the cause which causes contamination, in current, it is having effect serious for a world 
environment. Moreover, the research result that the particle in exhaust gas (diesel particulate) 
becomes the cause which sometimes causes reduction of an allergy failure or a sperm count is also 
reported by recently. That is, it is considered to be a urgent technical problem for human beings to 
take the cure which removes the particle in exhaust gas. 

[0003] The exhaust gas purge of various varieties is proposed from before under such circumstances. 
A common exhaust gas purge prepares casing in the way of the exhaust pipe connected with the 
engine exhaust manifold, and has the structure which has arranged the filter which has a detailed 
hole in it. There is a ceramic besides a metal or an alloy as a formation ingredient of a filter. The 
honeycomb filter made from cordierite is known as an example of representation of the filter which 
consists of a ceramic. Recently, since there is an advantage, like the pressure loss which is high, and 
is chemically stable is small, a porosity silicon carbide sintered compact is used as a filter formation 
ingredient in many cases. [ of thermal resistance a mechanical strength, and collection efficiency ] 
[0004] The honeycomb filter has the eel of a large number prolonged along the own direction of an 
axis. In case exhaust gas passes through a filter, the trap of the particle is carried out with the cell 
wall. Consequently, a particle is removed out of exhaust gas. 

[0005] However, the honeycomb filter made from a porosity silicon carbide sintered compact is 
weak to a thermal shock. Therefore, it becomes easy to produce a crack in a filter, so that it enlarges. 
Therefore, the technique of unifying two or more small pieces of a filter individual, and 
manufacturing the one big ceramic filter aggregate is proposed as a means to avoid breakage by the 
crack in recent years. 

[0006] The general method of manufacturing the above-mentioned aggregate is introduced simply. 
First, a square pole-like honeycomb Plastic solid is formed by extruding a ceramic raw material 
continuously through the metal mold of an extruding press machine. After cutting a honeycomb 
Plastic solid to equal die length, the cutting piece is calcinated and it considers as a filter. After a 
baking process, by pasting up the peripheral faces of a filter through the nature sealant layer of a 
ceramic of 4mm - 5mm thickness, two or more filters are bundled and it unifies. The desired ceramic 
filter aggregate is completed the above result. 

[0007] And the heat insulator of the shape of a mat which consists of ceramic fiber etc. is twisted 
around the peripheral face of a ceramic filter aggregate. In this condition, the aggregate is held in 
casing prepared in the way of an exhaust pipe. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional technique, the 
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particle by which the trap was carried out into the ceramic filter aggregate was not burned down 
thoroughly, but there was a problem of being easy to produce a cinder selectively. Therefore, the 
effectiveness which processes exhaust gas was bad. 

[0009] Then, heat conduction between filters was checked and one cause by which, as for this 
invention persons, such a problem arises reached the conclusion of being in this producing a 
temperature gradient in the aggregate, when a sealant layer served as thermal resistance. And this 
invention persons inquire wholeheartedly based on this idea, and came to hit on an idea of the 
following invention eventually. 

[0010] That is, this invention is made in view of the above-mentioned technical problem, and since 
heat conduction between filters is hard to be checked, the object is in offering the ceramic filter 
a gg re g ate excellent in soak nature. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, let the 
ceramic filter aggregate characterized by being the aggregate which comes to unify said each filter, 
and for the thickness of said sealant layer being 0.3mm - 5mm, and the thermal conductivity being 
0.1 W/m-K - 10 W/m-K be the summary in invention according to claim 1 by pasting up the 
peripheral faces of two or more filters which consist of a porosity ceramic sintered compact through 
the nature sealant layer of a ceramic. 

[0012] Invention according to claim 2 presupposed that said sealant layer contains 70 or less % of 
the weight of ceramic fiber by solid content in claim 1 . Invention according to claim 3 presupposed 
said sealant layer that fiber length contains ceramic fiber 100mm or less in claims 1 or 2. 
[0013] Invention according to claim 4 presupposed that said sealant layer contains 3 % of the weight 
- 80% of the weight of an inorganic particle by solid content in claim 1 thru/or any 1 term of 3. 
Hereafter, "an operation" of this invention is explained. 

[0014] As a result of improving the thermal conductivity of a sealant layer by having set up the 
thickness and the thermal conductivity of a sealant layer in the above-mentioned optimum range 
according to invention according to claim 1 to 4, heat conduction between filters becomes not easily 
checked by the sealant layer. Therefore, it is hard coming to generate a temperature gradient in the 
aggregate at the time of an activity. 

[0015] Since the thermal conductivity of a sealant layer is not fully improvable in the thermal 
conductivity of a sealant layer being less than 0.1 W/m-K here, a sealant layer will become still big 
thermal resistance, and heat conduction between filters will be checked. On the contrary, when it is 
going to obtain the thing of the thermal conductivity exceeding 10 W/m-K, there is a possibility that 
engine performance, such as an adhesive property and thermal resistance, may be spoiled, and there 
is a possibility that manufacture may become difficult as a matter of fact. 
[0016] Moreover, if the thickness of a sealant layer comes to exceed 5mm, even if thermal 
conductivity is high, a sealant layer will become still big thermal resistance, and heat conduction 
between filters will be checked. On the contrary, while the thickness of a sealant layer does not 
become being less than 0.3mm to big thermal resistance, the force of pasting up filters is insufficient 
and it becomes easy to destroy the aggregate. 

[0017] According to invention according to claim 2, high thermal conductivity and resiliency are 
given to a sealant layer. In addition, if the content of ceramic fiber exceeds 70 % of the weight by 
solid content, it not only causes decline in thermal conductivity, but resiliency will decline. 
[0018] According to invention according to claim 3, since fluff-ization of the fiber in a sealant layer 
is avoided, a sealant layer can be made thin comparatively easily. Therefore, the thickness can be set 
as 5mm or less, and it can contribute to the thermally conductive improvement between filters. In 
addition, if fiber length exceeds 100mm, it will fluff-become easy toize a fiber. 
[0019] According to invention according to claim 4, high thermal conductivity is given to a sealant 
layer. In addition, in order to cause decline in the thermal conductivity of a sealant layer as the 
content of an inorganic particle is less than 3 % of the weight in solid content, a sealant layer will 
become still big thermal resistance. 
[0020] 

[Embodiment of the Invention] Hereafter, the exhaust gas purge 1 for the diesel power plants of 1 
operation gestalt which materialized this invention is explained to a detail based on drawing 1 - 
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drawin g 5 . 

[0021] As shown in drawing 1 , this exhaust gas purge 1 is equipment for purifying the exhaust gas 
discharged from the diesel power plant 2 as an internal combustion engine. The diesel power plant 2 
is equipped with two or more cylinders which are not illustrated. The tee 4 of the exhaust manifold 3 
which consists of a metallic material is connected with each cylinder, respectively. Each tee 4 is 
connected to one manifold body 5, respectively. Therefore, the exhaust gas discharged from each 
cylinder is concentrated on one place. 

[0022] The 1 st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of a metallic material are 
arranged in the downstream of an exhaust manifold 3. The upstream edge of the 1st exhaust pipe 6 is 
connected with the manifold body 5. Between the 1st exhaust pipe 6 and the 2nd exhaust pipe 7, the 
tubed casing 8 which similarly consists of a metallic material is arranged. The upstream edge of 
casing 8 is connected with the downstream edge of the 1st exhaust pipe 6, and the downstream edge 
of casing 8 is connected with the upstream edge of the 2nd exhaust pipe 7. It can also be grasped that 
casing 8 is arranged in the way of exhaust pipes 6 and 7. And as a result, the contrant region of the 
1st exhaust pipe 6, casing 8, and the 2nd exhaust pipe 7 is mutually open for free passage, and 
exhaust gas flows the inside of it. 

[0023] As shown in drawing 1 , casing 8 is formed so that the center section may serve as a major 
diameter from exhaust pipes 6 and 7. Therefore, the contrant region of casing 8 is large compared 
with the contrant region of exhaust pipes 6 and 7. The ceramic filter aggregate 9 is held in this casing 
8. 

[0024] The heat insulator 10 is arranged between the peripheral face of the aggregate 9, and the inner 
skin of casing 8. A heat insulator 10 is the mat-like object formed including ceramic fiber, and the 
thickness is several mm - dozens of mm. A heat insulator 10 is good to have thermal expansion 
nature. Since thermal expansion nature here has elastic structure, it points out that there is a function 
to release thermal stress. The reason is for suppressing the energy loss at the time of playback to the 
minimum by preventing that heat escapes from the outermost periphery of the aggregate 9. 
Moreover, it is for preventing a location gap of the ceramic filter aggregate 9 brought [ oscillation / 
the pressure of exhaust gas, / by transit ] about by expanding ceramic fiber with the heat at the time 
of playback. 

[0025] Since the ceramic filter aggregate 9 used in this operation gestalt is what removes a diesel 
particulate like the above, generally it is called a diesel particulate filter (DPF). As shown in drawing 
2 R> 2 and drawing 4 , the aggregate 9 of this operation gestalt is formed by bundling two or more 
filters Fl, and unifying. The filter Fl located in a part for the core of the aggregate 9 is the square 
pole-like, and the dimension is 33mmx33mmxl67mm (refer to drawing 3 ). Around the square pole- 
like filter Fl, two or more variant filters Fl which are not the square pole- like are arranged. 
Consequently, if it sees as a whole, the cylinder- like ceramic filter aggregate 9 (before or after the 
diameter of 135mm) is constituted. 

[0026] These filters Fl are products made from a porosity silicon carbide sintered compact which are 
kinds of a ceramic sintered compact. The reason for having adopted the silicon carbide sintered 
compact is that there is an advantage of especially excelling in thermal resistance and thermal 
conductivity, as compared with other ceramics. As sintered compacts other than silicon carbide, 
sintered compacts, such as silicon nitride, sialon, an alumina, cordierite, and a mullite, can also be 
chosen. 

[0027] As shown in drawing 3 etc., these filters Fl are the so-called honeycomb structure objects. 
The reason for having adopted the honeycomb structure object is that there is an advantage that 
pressure loss is small even when the amount of uptake of a particle increases. Two or more 
breakthroughs 12 which make the shape of a cross-section abbreviation square are regularly formed 
in each filter Fl along the direction of an axis. Each breakthrough 12 is mutually divided with the 
thin cell wall 13. The oxidation catalyst which consists of platinum group metals (for example, Pt 
etc.), other metallic elements, its oxide, etc. is supported by the outside surface of a cell wall 13. 
Opening of each breakthrough 12 is closed with the closure object 14 (here porosity silicon carbide 
sintered compact) at the end-faces [ one of ]a [ 9 ] and 9b side. Therefore, if it sees as end-face 9a 
and the whole 9b, the shape of a checker is presented. Consequently, the eel of a large number which 
carried out the shape of a cross-section square is formed in the filter Fl. The consistency of a eel is 
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set up before and after 200 pieces/inch, the thickness of a cell wall 13 is set up before and after 
0.3mm, and the eel pitch is set up before and after 1.8mm. In upstream end-face 9a, opening of the 
thing of an abbreviation moiety is carried out among a large number eels, and opening of the 
remaining things is carried out in downstream end-face 9b. 

[0028] As for the average pore diameter of a filter Fl, it is desirable that they are 1 micrometer - 50 
micrometers and 5 more micrometers - 20 micrometers. The blinding of the filter Fl according that 
an average pore diameter is less than 1 micrometer to deposition of a particle becomes remarkable. 
On the other hand, since it becomes impossible to carry out uptake of the fine particle when an 
average pore diameter exceeds 50 micrometers, collection efficiency will fall. 

[0029] As for the porosity of a filter Fl, it is desirable that they are 30% - 70% and 40 more% - 60%. 
A filter Fl becomes it precise that porosity is less than 30% too much, and there is a possibility that 
it may become impossible to circulate exhaust gas inside. On the other hand, when porosity exceeds 
70%, there is a possibility that may become weak in reinforcement and the collection efficiency of a 
particle may fall into a filter Fl since an opening increases too much. 

[0030] When a porosity silicon carbide sintered compact is chosen, as for the thermal conductivity of 
a filter Fl, it is good that it is 20 W/m-K - 80 W/m-K, and it is good for a pan that it is especially 30 
W/m-K - 70 W/m-K. 

[0031] As shown in drawing 4 and drawing 5 , peripheral faces have pasted up mutually a total of 16 
filters Fl through the nature sealant layer 15 of a ceramic. Here, the nature sealant layer 15 of a 
ceramic of this operation gestalt is stated to a detail. 

[0032] The thermal conductivity of the sealant layer 15 needs to be 0.1 W/m-K - 10 W/m-K, and it is 
desirable to a pan that it is 0.2 W/m-K - 2 W/m-K. Since the thermal conductivity of the sealant layer 
15 is not fully improvable in thermal conductivity being less than 0.1 W/m-K, the sealant layer 15 
will become still big thermal resistance, and heat conduction between filters Fl will be checked. On 
the contrary, when it is going to obtain the thing of the thermal conductivity exceeding 10 W/m-K, 
there is a possibility that engine performance, such as an adhesive property and thermal resistance, 
may be spoiled, and there is a possibility that manufacture may become difficult as a matter of fact. 
[0033] Moreover, the thickness tl of the sealant layer 15 needs to be 0.3mm - 5mm, and it is 
especially desirable that it is 1mm - 3mm 0.5 moremm - 4mm. 

[0034] If thickness tl comes to exceed 5mm, even if thermal conductivity is high, the sealant layer 
15 will become still big thermal resistance, and heat conduction between filters Fl will be checked. 
And since the rate that filter Fl part occupies in the aggregate 9 decreases relatively, it will lead to 
lowering of filtration capacity. On the contrary, while the thickness tl of the sealant layer 15 does 
not become being less than 0.3mm to big thermal resistance, the force of pasting up filter Fl 
comrades is insufficient, and it becomes easy to destroy the aggregate 9. 
[0035] As for said sealant layer 15, it is desirable to consist of an inorganic fiber, an inorganic 
binder, an organic binder, and an inorganic particle at least, and to consist of a nature raw material of 
elasticity which comes mutually to join together said inorganic fiber which is each other interwoven 
with in three dimensions, and an inorganic particle through said inorganic binder and an organic 
binder. 

[0036] As an inorganic fiber contained in said sealant layer 15, at least one or more sorts of ceramic 
fiber chosen from a silica-alumina fiber, a mullite fiber, an alumina fiber, and a silica fiber is 
mentioned. Also in these, it is desirable to choose silica-alumina ceramic fiber especially. Silica- 
alumina ceramic fiber is because the operation which absorbs thermal stress is shown while excelling 
in elasticity. 

[0037] In this case, the content of the silica-alumina ceramic fiber in the sealant layer 15 is 20 % of 
the weight - 30 % of the weight more preferably in solid content 10 % of the weight to 40% of the 
weight 10 % of the weight to 70% of the weight. It is because the effectiveness as an elastic body 
falls that a content is less than 10 % of the weight. It is because it not only causes decline in thermal 
conductivity, but resiliency will decline on the other hand if a content exceeds 70 % of the weight. 
[0038] The shot content in silica-alumina ceramic fiber is 1 % of the weight - 3 % of the weight 
more preferably 1 % of the weight to 5% of the weight 1 % of the weight to 10% of the weight. It is 
because a manufacture top is difficult for carrying out a shot content to less than 1% of the weight. It 
is because the peripheral face of a filter Fl will get damaged on the other hand if a shot content 
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exceeds 50 % of the weight. 

[0039] The fiber length of silica-alumina ceramic fiber is 1mm - 20mm more preferably 1mm - 
50mm 1mm - 100mm. It is because the elastic structure cannot be formed as fiber length is less than 
1mm. It is because fiber will fluff-ize and the dispersibility of a non-subtlety particle will get worse, 
if fiber length exceeds 100mm. Moreover, it is because it becomes difficult to make the sealant layer 
15 thin to 3mm or less and it becomes impossible to aim at the thermally conductive improvement 
between filters Fl. 

[0040] As an inorganic binder contained in said sealant layer 15, at least one or more sorts of 
colloidal sols chosen from a silica sol and alumina sol are desirable. Also in it, it is desirable to 
choose especially a silica sol. The reason is suitable [ the sol ] as adhesives in an elevated- 
temperature field, since a silica sol is easy to come to hand and serves as Si02 easily by baking. And 
it is because the silica sol is excellent in insulation. 

[0041] In this case, the content of the silica sol in the sealant layer 15 is 5 % of the weight - 9 % of 
the weight more preferably in solid content 1 % of the weight to 15% of the weight 1 % of the 
weight to 30% of the weight. It is because lowering of bond strength is caused as a content is less 
than 1 % of the weight. On the contrary, it is because decline in thermal conductivity will be caused 
if a content exceeds 30 % of the weight. 

[0042] As an organic binder contained in said sealant layer 15, a hydrophilic organic giant molecule 
is desirable and at least one or more sorts of polysaccharide chosen from polyvinyl alcohol, methyl 
cellulose, ethyl cellulose, and a KARUBO methoxy cellulose is more desirable. Also in these, it is 
desirable to choose especially a carboxymethyl cellulose. The reason is that the adhesive property 
which was excellent in the ordinary temperature field is shown in order that a carboxymethyl 
cellulose may give the suitable fluidity for the sealant layer 15. 

[0043] In this case, the content of the carboxymethyl cellulose in the sealant layer 15 is 0.4 % of the 
weight - 0.6 % of the weight more preferably in solid content 0.2 % of the weight to 1.0% of the 
weight 0.1 % of the weight to 5.0% of the weight. It is because migration cannot fully be controlled 
as a content is less than 0.1 % of the weight. In addition, in case the sealant layer 15 with which it 
filled up between seal-ed objects hardens "migration", it means the phenomenon which the binder in 
the sealant layer 1 5 moves with desiccation clearance of a solvent. It is because an organic binder 
will be burned down and the reinforcement of the sealant layer 15 will fall according to an elevated 
temperature on the other hand, if a content exceeds 5.0 % of the weight. 

[0044] It is desirable that it is a nature raw material of elasticity using at least one or more sorts of 
the inorganic powder or whiskers which are chosen from silicon carbide, silicon nitride, and boron 
nitride as an inorganic particle contained in said sealant layer 15. Such carbide and a nitride have the 
dramatically large heat conductivity, and it is because it is placed between a ceramic fiber front face, 
the front face of a colloidal sol, and the interior and contributes to thermally conductive 
improvement. 

[0045] Also in the inorganic particle of the above-mentioned carbide and a nitride, it is desirable to 
choose especially silicon carbide powder. The reason is that there is a property to be easy to get used 
with ceramic fiber in addition to the heat conductivity of silicon carbide being very high. And with 
this operation gestalt, it is because the filter Fl which is a seal-ed object is the thing of the same kind 
made from porosity silicon carbide, i.e., a product. 

[0046] In this case, the content of silicon carbide powder is 20 % of the weight - 40 % of the weight 
more preferably in solid content 10 % of the weight to 60% of the weight 3 % of the weight to 80% 
of the weight. It is because decline in the thermal conductivity of the sealant layer 15 is caused as a 
content is less than 3 % of the weight, and the sealant layer 15 serves as still big thermal resistance. 
It is because lowering of the bond strength at the time of an elevated temperature will be caused on 
the other hand if a content exceeds 80 % of the weight. 

[0047] 0.01 micrometers - 100 micrometers of 0.1 micrometers - 15 micrometers of particle size of 
silicon carbide powder are 0.1 micrometers - 10 micrometers more preferably. It is because adhesive 
strength and thermally conductive lowering will be caused if particle size exceeds 100 micrometers. 
It is because it is connected with the cost high of the sealant layer 1 5 on the other hand that particle 
size is less than 0.01 micrometers. 

[0048] Next, the procedure of manufacturing the above-mentioned ceramic filter aggregate 9 is 
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explained. First, the paste for closure used at the ceramic raw material slurry used at an extrusion- 
molding process and an end-face closure process and the paste for sealant stratification used at a 
filter adhesion process are produced beforehand. 

[0049] What blended an organic binder and water the predetermined daily dose every, and kneaded 
them to silicon carbide powder as a ceramic raw material slurry is used. What blended and kneaded 
an organic binder, lubricant, a plasticizer, and water to silicon carbide powder as a paste for closure 
is used. What blended an inorganic fiber, an inorganic binder, an organic binder, an inorganic 
particle, and water the predetermined daily dose every, and kneaded them as a paste for sealant 
stratification is used. 

[0050] Next, said ceramic raw material slurry is supplied to an extruding press machine, and it is 
continuously extruded through metal mold. Then, the honeycomb Plastic solid by which extrusion 
molding was carried out is cut to equal die length, and a square pole-like honeycomb Plastic solid 
cutting piece is obtained. Furthermore, single-sided opening of each eel of a cutting piece is filled up 
with the paste for specified quantity [ every ] closure, and the ends side of each cutting piece is 
closed. 

[0051] Then, temperature, time amount, etc. are set as predetermined conditions, this baking is 
performed, and a honeycomb Plastic solid cutting piece and the closure object 14 are made to sinter 
thoroughly. Thus, at this event, all the things of the filter Fl made from a porosity silicon carbide 
sintered compact obtained are still the square poles-like. 

[0052] In addition, in order to set an average pore diameter to 6 micrometers - 15 micrometers and to 
make porosity into 35% - 50%, with this operation gestalt, burning temperature is set as 2100 
degrees C - 2300 degrees C. Moreover, firing time is set up in 0.1 hours - 5 hours. Moreover, the 
furnace atmosphere at the time of baking is made into an inert atmosphere, and the pressure of the 
ambient atmosphere at that time is made into ordinary pressure. 

[0053] Next, after forming the substrate layer which becomes the peripheral face of a filter Fl from 
the quality of a ceramic if needed, the paste for sealant stratification is further applied on it. And 
using such 16 filters Fl, the peripheral faces are pasted up mutually and it unifies. 
[0054] At the continuing appearance cut process, grinding of the aggregate 9 of the shape of a cross- 
section square pass said filter adhesion process is carried out, the garbage in the periphery section is 
removed, and the appearance is prepared. Consequently, it considers as the ceramic filter aggregate 9 
of a cross-section circle configuration. 

[0055] Next, the particle trap operation by the above-mentioned ceramic filter aggregate 9 is 
explained briefly. Exhaust gas is supplied to the ceramic filter aggregate 9 held in casing 8 from the 
upstream end- face 9a side. The exhaust gas supplied through the 1 st exhaust pipe 6 flows first in the 
eel which carries out opening in upstream end-face 9a. Subsequently, this exhaust gas passes a cell 
wall 13, and reaches the interior of the eel which adjoins it, i.e., the eel which carries out opening in 
downstream end- face 9b. And exhaust gas flows out of downstream end- face 9b of a filter Fl 
through opening of this cel. However, the particle contained in exhaust gas will not be able to pass a 
cell wall 13, but a trap will be carried out there. Consequently, the purified exhaust gas is discharged 
from downstream end-face 9b of a filter Fl. After the purified exhaust gas passes the 2nd exhaust 
pipe 7 further, it is eventually emitted into atmospheric air. Moreover, it will light according to an 
operation of said catalyst, and the particle by which the trap was carried out will burn, if the internal 
temperature of the aggregate 9 reaches predetermined temperature. 
[0056] 

[Example] (Example 1) 

(1) Wet blending of 51.5 % of the weight of alpha mold silicon carbide powder with a mean particle 
diameter of 10 micrometers and the 22 % of the weight of the alpha mold silicon carbide powder 
with a mean particle diameter of 0.5 micrometers was carried out, and into the obtained mixture, 
6.5% of the weight, an organic binder (methyl cellulose) and water were added by a unit of 20% of 
the weight, and were kneaded, respectively. Next, the honeycomb-like generation form was acquired 
by carrying out extrusion molding of small quantity, in addition the thing kneaded further for a 
plasticizer and lubricant to said kneading object. 

[0057] (2) Next, after drying this generation form using a microwave dryer, the breakthrough 12 of a 
Plastic solid was closed with the paste for closure made from a porosity silicon carbide sintered 
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compact. Subsequently, the paste for closure was again dried using the dryer. After degreasing this 
desiccation object at 400 degrees C following an end- face closure process, it was further calcinated 
at 2200 degrees C under the argon ambient atmosphere of ordinary pressure for about 3 hours. 
Consequently, the honeycomb-like filter Fl made from silicon carbide was obtained by porosity. 
[0058] (3) 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water as 7 % 
of the weight (the amount of conversions of Si02 of a sol is 30%) of silica sols as 23.3 % of the 
weight (alumina silicate ceramic fiber, the shot content of 3%, fiber length of 0.1mm - 100mm) of 
ceramic fiber, 30.2 % of the weight of silicon carbide powder of 0.3 micrometers of mean diameters, 
and an inorganic binder and an organic binder were mixed and kneaded. By adjusting this kneading 
object to suitable viscosity, the paste used for formation of the sealant layer 15 was produced. 
[0059] (4) Next, while applying said paste for sealant stratification to the peripheral face of a filter 
Fl at homogeneity, dry and stiffen the peripheral faces of a filter Fl by the condition of having made 
it sticking mutually, on the conditions of 50 degrees C - 100 degree-Cx 1 hour. Consequently, filter 
Fl comrades are pasted up through the sealant layer 15. Here, the thickness tl of the sealant layer 15 
was set as 0.5mm. The thermal conductivity of the sealant layer 15 was 0.3 W/m-K. 
[0060] (5) Next, the ceramic filter aggregate 9 of a cross-section circle configuration was completed 
by carrying out an appearance cut and preparing an appearance. Next, the heat insulator 10 was 
twisted around the aggregate 9 obtained as mentioned above, the aggregate 9 was held in casing 8 in 
this condition, and exhaust gas was supplied actually. And after carrying out fixed period progress, 
the aggregate 9 was taken out, it was cut by two or more places, and each cutting plane was observed 
with the naked eye. 

[0061] Consequently, the residual of a particle was not accepted about the periphery part (especially 
periphery part near a downstream end face) of the aggregate 9 with which a cinder tends to happen. 
Of course, the particle was thoroughly burned down also about the other part. As for this, heat 
conduction between filters Fl becomes not easily checked by the activity of said sealant layer 15, 
and it is considered to be a profit by having fully carried out the temperature rise also of the 
periphery part of the aggregate 9. Therefore, according to the example 1, it became clear that exhaust 
gas can be processed efficiently. 

(Examples 2, 3, 4, and 5) In the example 2, as the thickness tl of the sealant layer 15 was set as 
1 .0mm and it applied to the example 1 fundamentally about the other matter, the ceramic filter 
aggregate 9 was produced. In the example 3, as the thickness tl of the sealant layer 15 was set as 
2.5mm and it applied to the example 1 fundamentally about the other matter, the ceramic filter 
aggregate 9 was produced. In the example 4, as the thickness tl of the sealant layer 15 was set as 
3.0mm and it applied to the example 1 fundamentally about the other matter, the ceramic filter 
aggregate 9 was produced. In the example 5, as the thickness tl of the sealant layer 15 was set as 
4.5mm and it applied to the example 1 fundamentally about the other matter, the ceramic filter 
aggregate 9 was produced. 

[0062] Next, when a fixed period activity of four sorts of obtained aggregates 9 was carried out like 
the time of an example 1 and macro-scopic observation of a cutting plane was performed after that, 
the suitable result in which all match an example 1 was obtained. Therefore, it became clear that 
exhaust gas can be efficiently processed also about examples 2, 3, 4, and 5. 

(Example 6) In the example 6, what mixed and kneaded 0.5 % of the weight of polyvinyl alcohol and 
37.5 % of the weight of alcohol as 7 % of the weight (the amount of conversions of alumina sol is 
20%) of alumina sols as 25 % of the weight (a mullite fiber, the shot content of 5 % of the weight, 
fiber length of 0.1mm - 100mm) of ceramic fiber, 30 % of the weight of silicon nitride powder of 1.0 
micrometers of mean diameters, and an inorganic binder and an organic binder was used as said 
paste for sealant stratification. As it applied to the example 1 about the other matter, the ceramic 
filter aggregate 9 was produced. Here, the thickness tl of the sealant layer 15 was set as 1.0mm. The 
thermal conductivity of the sealant layer 15 was 0.2 W/m-K. 

[0063] Next, when a fixed period activity of the obtained aggregate 9 was carried out like the time of 
an example 1 and macro-scopic observation of a cutting plane was performed after that, the suitable 
result which is equal to an example 1 was obtained. Therefore, it became clear that exhaust gas can 
be efficiently processed also about an example 6. 

(Example 7) What mixed and kneaded 0.5 % of the weight of ethyl cellulose and 35.5 % of the 
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weight of acetones as 8 % of the weight (the amount of conversions of alumina sol is 20%) of 
alumina sols as 23 % of the weight (an alumina fiber, the shot content of 4 % of the weight, and fiber 
length of 0.1mm - 100mm) of ceramic fiber, 35 % of the weight of boron nitride powder of 1 
micrometer of mean diameters, and an inorganic binder and an organic binder was used for the 
example 7 as said paste for sealant stratification. As it applied to the example 1 about the other 
matter, the ceramic filter aggregate 9 was produced. Here, the thickness tl of the sealant layer 15 
was set as 1.0mm. The thermal conductivity of the sealant layer 15 was 2 W/m-K. 
[0064] Next, when a fixed period activity of the obtained aggregate 9 was carried out like the time of 
an example 1 and macro-scopic observation of a cutting plane was performed after that, the suitable 
result which is equal to an example 1 was obtained. Therefore, it became clear that exhaust gas can 
be efficiently processed also about an example 7. 

[0065] Therefore, according to each example of this operation gestalt, the following effectiveness 
can be acquired. 

(1) In each example, the thickness tl of the sealant layer 15 was set up in the optimum range of 
0.3mm - 5mm, and each has set up the thermal conductivity in an optimum range called 0.1 W/m-K - 
10 W/m-K. For this reason, as a result of improving the thermal conductivity of the sealant layer 15, 
heat conduction between filters Fl becomes not easily checked by inclusion of the sealant layer 15. 
Therefore, heat conducts uniformly and promptly to the whole aggregate 9 at the time of an activity, 
and it is hard coming to generate a temperature gradient in the aggregate 9. Therefore, the soak 
nature of the aggregate 9 improves and generating of a partial cinder is also avoided. And the 
exhaust gas purge 1 which used such the aggregate 9 becomes the thing excellent in the processing 
effectiveness of exhaust gas. 

[0066] Moreover, since basic engine performance, such as an adhesive property and thermal 
resistance, if [ above-mentioned ] it is within the limits is also maintained for thickness tl and 
thermal conductivity, it is also avoidable that manufacture of the sealant layer 15 becomes difficult. 
And since it also has the force of pasting up filter Fl comrades, destruction of the aggregate 9 is also 
avoidable. That is, the aggregate 9 which was comparatively easy to manufacture and was excellent 
in endurance is realizable. 

[0067] (2) The sealant layer 15 in each example contains 10 % of the weight - 70% of the weight of 
ceramic fiber by solid content. For this reason, high thermal conductivity and resiliency can be given 
to the sealant layer 15. Therefore, the thermal conductivity between filters Fl is improved, and the 
soak nature of the aggregate 9 improves further. 

[0068] (3) As for the sealant layer 15 in each example, fiber length contains ceramic fiber 100mm or 
less. Therefore, the thickness tl of the sealant layer 15 can be set as 5mm or less without difficulty. 
This has contributed to the thermally conductive improvement between filters Fl, as a result soak- 
ization of the aggregate 9. 

[0069] (4) The sealant layer 15 in each example contains 3 % of the weight - 80% of the weight of 
the inorganic particle by solid content. Therefore, high thermal conductivity is given to the sealant 
layer 15. This has also contributed to the thermally conductive improvement between filters Fl, as a 
result soak-ization of the aggregate 9. 

[0070] (5) The sealant layer 15 in each example consists of an inorganic fiber, an inorganic binder, 
an organic binder, and an inorganic particle at least, and consists of a nature raw material of 
elasticity which comes mutually to join together said inorganic fiber which is each other interwoven 
with in three dimensions, and an inorganic particle through said inorganic binder and an organic 
binder. 

[0071] There are the following advantages in such an ingredient. That is, in both a low temperature 
range and a pyrosphere, sufficient bond strength is expectable. Moreover, since this ingredient is a 
nature raw material of elasticity, even when thermal stress joins the aggregate 9, it can open that 
thermal stress certainly. 

[0072] In addition, the operation gestalt of this invention may be changed as follows. 
- The number of combination of a filter Fl may not be 16 pieces like said operation gestalt, and can 
be made the number of arbitration. In this case, of course, it is also possible to use it, combining 
suitably different filters Fl, such as size and a configuration. 

[0073] - It changes into the condition of having shifted each filter Fl of each other beforehand along 
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the direction which intersects perpendicularly in the direction of a filter axis like the ceramic filter 
aggregate 21 of example of another shown in drawing 6 , and each filter Fl may be pasted up and 
you may unify. Since it is hard coming to generate a gap in a filter Fl at the time of the hold to 
casing 8 when it does in this way, the disruptive strength of the aggregate 21 improves. Unlike said 
operation gestalt, in example of another, the part where the sealant layer 15 becomes cross joint-like 
is not made, but it is thought that this has contributed to improvement in disruptive strength. 
Moreover, as a result of the thermal conductivity which met in the direction of a path of the 
aggregate 21 improving further, much more soak-ization of the aggregate 21 is attained. 
[0074] - Although a filter Fl has honeycomb-like structure as shown with said operation gestalt, it 
may not be restricted for seeing, for example, they may be a three-dimensional network, form-like 
structure, noodle-like structure, fiber-like structure, etc. 

[0075] - The configuration of the filter Fl in front of an appearance cut process may not be limited in 
the shape of [ like an operation gestalt ] the square pole, and may have the shape of the shape of the 
triangle pole, or a hexagonal prism etc. Moreover, it not oniy processes the whole aggregate 9 
configuration into a cross-section circle configuration, but you may process for example, a cross- 
section elliptical etc. according to an appearance cut process. 

[0076] - In the operation gestalt, it was realized as a filter for exhaust gas purges in which the 
ceramic filter aggregate of this invention is attached by the diesel power plant 2. Of course, shape 
can be taken as things other than the filter for exhaust gas purges, for example, the ceramic filter 
aggregate of this invention can be materialized as the member for heat exchangers, a high- 
temperature fluid, a barrier filter for an elevated-temperature steam, etc. 

[0077] Next, the technical thought grasped according to the operation gestalt mentioned above is 

enumerated below besides the technical thought indicated by the claim. 

(1) In claim 1 thru/or any one of the 5, said aggregate should be a diesel particulate filter. 

[0078] (2) In any one of claim 1 thru/or 5, and the technical thought 1, said filter should be a 

honeycomb filter which consists of a porosity silicon carbide sintered compact. Therefore, according 

to invention given in this technical thought 2, pressure loss should be small and, moreover, should be 

excellent in thermal resistance and thermal conductivity. 

[0079] (3) In any one of claim 1 thru/or 5, and the technical thought 1 and 2, said sealant layer 
should consist of an inorganic fiber, an inorganic binder, an organic binder, and an inorganic particle 
at least, and should consist of a nature raw material of elasticity which comes mutually to join 
together said inorganic fiber which is each other interwoven with in three dimensions, and an 
inorganic particle through said inorganic binder and an organic binder. 

[0080] (4) In any one of claim 1 thru/or 5, and the technical thought 1 and 2, said sealant layer 
should consist of 10 % of the weight - 70% of the weight of silica-alumina ceramic fiber, 1 % of the 
weight - 30% of the weight of a silica sol, 0.1 % of the weight - 5.0% of the weight of a KARUBO 
methoxy cellulose, and 3 % of the weight - 80% of the weight of silicon carbide powder by solid 
content. 

[0081] (5) In claim 1 thru/or 5, the technical thought 1, or any one of the 4, said filter should be 
arranged in the condition of having shifted mutually along the direction which intersects 
perpendicularly in the direction of a filter axis. Therefore, according to invention given in this 
technical thought 5, the soak nature of the aggregate can be improved further. 
[0082] (6) While holding the ceramic filter aggregate which comes to unify said each filter by 
pasting up the peripheral faces of two or more filters which consist of a porosity ceramic sintered 
compact through the nature sealant layer of a ceramic in casing prepared in the way of an internal 
combustion engine's exhaust pipe The exhaust gas purge characterized by for the thickness of said 
sealant layer being 0.3mm - 5mm, and the thermal conductivity being 0.1 W/m-K - 10 W/m-K in the 
exhaust gas purge which filled up with the heat insulator the clearance which the peripheral face of 
the aggregate and the inner skin of said casing make. Therefore, according to invention given in this 
technical thought 6, the equipment which whose processing effectiveness of exhaust gas was high 
and was excellent in practicability can be offered. 
[0083] 

[Effect of the Invention] Since heat conduction between filters is hard to be checked according to 
invention according to claim 1 to 4 as explained in full detail above, the ceramic filter aggregate 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



7/8/2005 



JP,2001- 162119, A [DETAILED DESCRIPTION] 



Page 10 of 10 



excellent in soak nature can be offered. 

[0084] According to invention given in claims 2, 3, and 4, it can consider as the aggregate which was 
further excellent with soak nature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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**ft«ffi*tfcft»J, 7^;t/*F lHO^eH^K** 
ntLf 5„ Lfrfe, *-8-i*9tC*3V^T7w';l/^F 135 
»OiS»*ll»tfll«ttfcK*ft», ata&BaoffiTfc 

04tfrjTLS3. iSt, 5<Dmt£t 1# 

ffi, ;W F 1 B±«J»t«**^fiLTL*V\ 
[0 0 3 5] tufg^-;We l 5 tts fcfefcSJt 

[0 0 3 6] tm^-fVttm 1 5 (CASK'S ftE«NNg£ 
LTB> ->y*-7;l'5t7r-l'/^ A5'Th77'l' 

< *. i mixto-t^ s. v * 7 r -iv w wen 

^7r-<M^^-rsci:A^MoSLv>„ ^y^-T^S 

[0 0 3 7] CCO^, /WJf 1 5CW«->UA 

0il%~7 011%, $f$L<(o: 1 0ll%~4 OS 
«%, J:D!ifo;L<a2 0li%~3 0li%t*fe5. 

tfiST-r salt's So -77, #*«*^7oa«%*a 

^.Sfc, J»g**0<aT«ffl<tf^*)T?*<» P77ttfe 
fST-TSA^T'SSo 
[0 0 3 8] ^UA-T^S^-tr^S-y ^-7 7"f^tc33 

»j«-> a <y h oaa%, »§Sb 
afi%T?$.So ~> a y v iaa%*«t-rsc 



(5) 
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tit. wm±mmtcfrt>-vtbz<, -73, v-a-^tti 

tf50 M%£rli;L Si:, CD^MffiaWt 

[0 0 3 9] ->U*-T;U5f-tr^= •y^^y-r/^gg 
*Sg(±, 1 mm— 1 0 0 mm, W S: b < f± 1 mm— 5 0 
mm, i9!?$L<lilmm~2 0mmTS5. mmm. 

1 mra*ifg5 #1£4«jI&£JE?$-f S C i:#T- 
t&V>fre>T&S 0 flligtfl OOmra^St, Ji 

iSttf^iffc L TSsiimiff^fftlitf Sfc-r S 5 T'£ 

Co o 4 o] Mfe>—/i4*Jf 1 5tc#$n5#sS/^> 

^fr-pfc, 1f fc->U #V;l/£jI#?-rs c £.ttm$i LV\ 
ICS i 02 t&SfciiK *ffl«*T?©SaM!lfcLT# 

^Sfr&'efeSo 20 

[004 1] cmms. is—frttmi 5icfe(t5->u* 

s /;H0$fIB, 0f^T'lli%~3OlI% 1 »$ 
L<(illi%~l 5il%> J:t)J?*L/<fi5Sa% 
~911%TS5 0 ^#S#lfiS%*»T'&Sfcx J£ 

[0 0 4 2] ttjfB>'-;WJl l 5lc$$n*#«^-f > 

^oaia, *;i/#^'>^?-;l/-fe;l/n— xt±, ~>— ;W 
jsi 5ic»aiai)OBitt*(*#'«-afcft. aaaittcfct^ 

[0 0 4 3] c<oi§-a\ ;WS l stcfcttS^rt^ 
Jristrfr-bfru—wStti^ SBftVO. lit 
%— 5. 0MS%, {ff*U<«0. 21I%~1. OS 
»%, it)SfSL<tt0. 4li%~0. 6M%T*& 
So ^WStfO. i«S%*sre&Si:, .-HMCT-rjr 40 

*s, r?^yi/-i/ 3 ^j as'-rtHttmcaws 

nft->-/wii 5*^itrsisic, f— ;wsi 5* 

Cfc*^5. —73, -&Wfi*^5. 0fi»%£ig;tSi:, 
iCStc £ o T#«/ ^ U 1 5 © 

[0 0 4 4] tJI2'>-;W« 1 Sfc^imsaHMfrFi: 

bra, aftaa, aft3i«Rtfiift«BRft»6atfn* 

'>ft< 1 iCU:Olili»**fctti>^7*-*ffl^ so 



[0045] ±feK{t:%iSO : Mk!feo^S:?ci^^T* 
fe, wtKft3i«i95i5*a«i , i-*cfc*i«a*Lv^ ^© 

5T-fcS 0 

[0 0 4 6] ft{t^R»*0«*a«, MB 

#t 3 aa%~ 8 0 aa%, s? * l < « 1 o sa%~ 6 

0SS%> <fc»3$?g:L<{3:2 0S»%~4 011%T'S 

So 3fifi%*iiT-;fcSi:, i'-yWIi 5<o 

*ftj»aftfcft*^6l?**. -73, ttl^8 0ll 
£T*£So 

[0 0 4 7] ^{tS«?»*©e^{±. 0. 0 1 fim- 1 
0 0 fim, S?i;L< &0. 1 /jm~l 5(im, 4:0!?$ 
L<(±0. l/im~10/itn-!?3&«o Sltf 1 0 0 /i m 

So —73, ifftgtfO. 0 1 /tm^STfeSi:, is— l\>tt 

[0 0 4 8] #tc, ±IHO-b7 5y^7-r;l/^*^f*:9 

^Sit-rs¥/ii^i«H^-r§ 0 s-r, }fffl«iifff 

[0 0 4 9] -tr^ = -y^H^X7'J-i:LT{i, KfkS 

[0050] ^t, wE-fe55v^a»^5u— sifta 

So *5fc, «IW«-0»-fe;I/©«-«HP»fc»fSa-fo 

^±ffl-<-xh^3FE«L. #«jafroaaa**#±-r 

So 

[005 1] i^V^T, JSA • WB**BffiO*frfc:a3e 
4*5fe^K*HS««*. CC0<k?tcLTf#f.nS^?LSi 



[00 52] fcrfc, Ti^TLS* 6/im~l 5/imi:L 
fr-om.~ftMit 3 5 %~ 5 0 % ft 5fc46fc. ^HBSJgjg 
•?«8&fc&&*2 10 0t-2 3 0 OtlCfg^LTV 
S 0 ftj£l$|l||*0. l^H~5^MKIBeLTV» 

So *fc, «J^©«Frt*H***SttJHM[fcU * 

Co o 5 3] ^tc, i&mcfctT7*ji* f i onsffi 
COJ:547-<WF 1*1 6flWlv\ *OflJBffiH± io 

roo5 4] K^'juim mE74>i#m 

So BfffiR»«0-b7 3y^7-f7l/***f*: 

[0 0 5 5] ±IHO-b5 3«y*7-r7l/*HI*f*9 

IC £ 5 h ^ <y ^ffl Jcov>TfB*CKWr 5 o T 
—» 7 8 KHSFSS nfc -tr 5 3 -y * 7 >r ?V * M&ft 9 
ictt, ±900199 a QMfr&SIMtfXtfftifrgns. 20 

»i»««6*iiT«»«nT<*i«R3!f^tt, 

i^T?, c«Digj!fX(it;Hl 3*»i»U ^nicgSJg 
LT^S-fe/K !P^TStffl!l4Si®9 bCfiV>TBPt*-b 
JbOAttlcMS. fLT, DM^tt. H-feJKOHP* 
^UT7^;l/*F 10TSttB«Bffi9b3^6»Ea-r*. L 
ft»U »St)!fX«fli:tSti81«7StoHl 3*ilj© 
«CfcWtf, *efch7y:/SnTL£3. *© 

* LT&SM-f S «fc 5 ic&o TV^So 
[0 0 5 6] 

[Hfigfll] (XftMl) 

(1) ¥£tt«l 0/£mOofflKffcajRI»*5 1. 5B 
g%£. 5 )imOalSftiM*2 2S 

ms>j t mmi t *4>fiAn;L t * s k sm l it t ©**? ta 

[00 5 7] ( 2 ) Jfcfc % C <D£ja&#*-?'f tumi 
KfbUIHftlSflailO^itffl^-X He <fc o T*f± L fc 0 

t 2 2 0 0 r-ctt 3 mmmtft vtc 0 zvi&m, ^?lkt- so 
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10 

/>-*A#©«{l3£*«7-rrt'* F 1 
[005 8] (3) ^757*77^ (T/l/S^-S/'J 

y-ht7;«^77-<^ ->3'yhM$3%, mm 

ISO. 1 mm— 1 0 0mm) 2 3. 3M%, TO 

mo. 3 iim<D&ntm.mv)M3o. 2mm%, nn/vr 

>^fcLTO>>y*V;l/ C^/;l/OSi02flDgSSfi{±3 0 
%) 7fig%. t»/'!-f>?tl/TO*W*i'^f;V 

•fe/l/n-xo. 5»S%St>*7j<3 9fiS%*iI£ • il& 

[0 0 5 9] (4) Jfcfc, 7-f>l/#F lO^-MStCtJIB 
x h *i$— K&flrr S t fe fc, 

50t~iootxi B5W<o*frteTia* • Sfts-e- 

S„ ROSSIS, 7><;l/^F 1 |H|±£">-;WjB 1 5*ff 
LTSiTfSo CCTB5/-;WS1 SOffSt 1* 
0. SmmfcSBgbfco i'-Jl/ttWl 5©J»gSWtt 
0. 3W/ra • KTfeofco 

[0 0 6 0] (5) ^C, fl.JB*y h*SatlLTn»* 

^f*9*36«s*fc. ±tBcoj;atbr^p,nfc 

9 tBfS^W 1 0 *# *f*tj % c ©«9BiNll** 9 
fco ^IT> -®HH«iBUfc«fcil«#9*«l»3aL 

fco 

[0 0 6 1] **H«)<MBcOJM-v^fc«* 
ens. MEJ'-^ttll 5CD^ffllcJ:?)7^;b^F 1 

nooMEBtMam-iEWc < < * *> . m^rf* 9 o^ep^ 
fc +^tcjss±# L c £ t <fc s *ijst-s s # a e, n 
So foT, jOWWlfcJ:ntf, Sf^X*S&^J:<5a 

(usspi 2 , 3, 4, 5) mmm 2 -pt±, 1 

5<0P£t 1*1. OmmtStL, ZtWW-Vmmz 
ov>T«S*6«ltcSIS6iffiJ 1 JC*fS£5tL,T. -fe75 

/WJl 1 5 t 1 * 2 . 5 mmlcig^U *tlJ&W' 

OWto^Tttl+aSfctlW 1 K¥-f S <fc-5tcL 
T, -b^S-y^7-r;l/^m^9^ffiiL/£o HSSWI4 
T*«u ;W^l SOSSt 1*3. OmmlcS^ 

u *nwno*3«covT(iat*a9tit«flfi 1 ci»-f 

LT, -fe55>y^7^;l/^*^9*f^SL 
fto Hfig^!l5Tt±, 5©f?t 1*4. 5 

*f^SLfc 0 
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[0 0 6 2] »6tlfc4«OiH^f*9*. £gffiffl 

14*Sj|tfff5nft, <fcoT> ^j&SM 2 . 3, 4, 51C 
t£-z>fc 0 

1 mm— 1 0 0mm) 2 5fifi%, T^StS 1 . Ofira 

o^ft^»*3 omm%. mm^>^tL-c(DT^ 10 

S^vOl/ (T/US^/TWDtMHW^ 0%) 7Mm%, 
%St>*7'/l'3-;l/3 7. -5S«%£i!-&- ilglLfcfcO 

ims'-MtN&am'i-xh thx®mLrc e =t 

;W1 1 5 Off S t 1 * 1 . 0 mmtCaS^L/c 0 5^—71/ 

coo6 3] #e>tifc«-&i*9*, nfiseu i ot 

*fcn*K-®BIHflefflL, ^omT'tfJWffiOSlgltiM? 20 

nfco tot, sasw6k:o^Tfe»iKi!fx*ja4»±< 

ffllT- # 5 C i: tffE 5 h * o 1t a 

(HSSM7) $ffift7& t75y^77^ (T;l/3 
t77YM, ->3 7h^$4ll%, MRtSSO. 

1 mm— 1 0 0 mm) 2 3 £S%, 1 /i mfll 

(7;l/5+^K?)Ml(i2 0%) 8SS%, 

mic-D^r immm 1 ttp-r « * a &c lt, -t^ s * * 

7 -r ;i/ * 9 *f^« Lfc 0 c c t?« ->-;i4flB l 5 

Off 2 t 1 * 1 . 0 mmtC^Lfio 1 5 CD 

#H£a»3Sfi 2 W/m • KT-;6o?c 0 
[0 0 6 4] 3WC % ft 6ttfcllte{*9*, UStHfll 1 Ofc 

[0 0 6 5] S£-=>T, :4&ffl0Bflro&fg^J££ntfU 
TO J: Ctm5, 

(i) *jas«n»tt» wrtifc, ->-;w®i 5off£ 

t 1*0. 3mm— 5mmi:V>5i?SffiHrtt|g^L^ 
JbO^-OJReipp* 0 . 1 W/m • K — 1 0 W/m • K 

mi 5o^entt^«ssn*iBm, >i4Jjbi so 
/nstc 7 -^p* f i m©j»e»tfiH* sn»c< < 
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[0066] *fc, ffs t i atfl»e»*3B«±E«Hrt 

»Stl*fc», 5 0©it^B^t^5Cfc 

fcEi»T?*So Lfrfc, 7^;^ F ira±*»»r«* 
&{fjtTVSfcJ&, m-&»9 0te@€,lHl^-c?#So OS 
!) , JtKWBBHL^-r < TW^ttfcWifc*** 9 

[0 0 6 7] (2) S-HfigCTlcfc(tS->-;W« 1 5 
ffl&ftVl 0M%— 7 0fi«%O-tr^ = >y^7r 

7-f";l/^ F l Hol»g»tt*<3t#**u ilfrt*9©i3& 

[006 8] ( 3 ) fctt 3 is—Mim 1 5 

t±, StJifStfl 0 0mmiXTO-tr5 3-y^7 7'-l'/^-^ 

4<5mmJ5<TlcR£r«Cfcm«. COCtli7 

t-;i/^F i p^o^e»ttoesc#, »v-n±i*&f*9 0i9 

[0 0 6 9] (4) #HfiS^C^{tS^— 1 5 
it, ii»T3il%~8 0li%ffliii?mL 

?ns= COCtfe7^yl/^F 1 F^0^C«1403CS, 
0-V^T{±^-&»90^{kfC«#LTVSo 
[007 0] ( 5 ) t fett « *>— ;WH 1 5 

[007 i] coi^ftWJ^taTfeo.fcaarfijjiS*^ 

[0 0 7 2] 433, *RflH©HflBBBtt«T<Z>J:3K:S 

• f i offl*^t>-araa, tuienss^o«t 

3 IC 1 6 {1T*4 < T fe ± < , ffitOSK-r.* C i: a^ffi 
T'3&S 0 •9-YX-JgtttSOSft5 7-c;l/^F 

[0 0 7 3] • 0 6»C^Sn«gWJO-b7 3'i'^7i' 

fc«BtLT, S7^;l/f F l*S»L^O-<*{tbT 
fej;v 0 COck-5 tcLfclf-a-tcti, -!r— ->>y S'xOiR 
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mmxHt^-?mmi 5*<-t-^«»c£3®j?w?# 

*«6Kl^±-r*«*, «^»2 l©<fc9^o^-5©13 

[0074] • f i ttmmmmmicTTnL 

tz a 5 & n- * A««ifi^#-r s t ©©*tc r e n-r , 

[0 0 7 5] • M^tfrlc43ttS7^;l/^F 

ffiraBtffcifrni"*-* ©**&•**, «B*«fWB5*P5»tttS 

[0 0 7 6] • UMifcfe^ta, *^©t7 5 
v * 7 <f>lfm&#*. — tf ;l/X 2 (Cft 9 ft 
Wbti%$m*'x&<mwm7* i; LTlWt LT 

[0 0 7 7] *fc» ^fflpni«©«!H(c|5«$tl^Sff!f» 
««©«*>£, MiELfc*fig^«{c <fc -3 Tfflisnsa 

(i) »*Bi7iS5©^"fn^ioicjBv»T, lute 

to 30 

[00 7 8] (2) W*B175M5, Sf^lISlO 
*Vh« < T, Lfr €> KDMtfttf f»£*ttte«ftfc fe© i: 

[0079] o) ata&sijiss, smm, 

[0080] (4) mmmmm5. mmmmi. 
2©v>-rti7bMotcfcv>T. wi2>'— m&ft 

T*l 0li%~7 0ii%(0i"JA-7;l/5t-b757 



14 

tryrJ/^ iaa%~3 oMS%©$"J*V;k o. 
1BS96—5. 0li%©*;l/#^ h*->t;l/n-xa 

3mg%~ 8 oaS%©R{H2X&*fr&&« C i: D 
[008 1] (5) »#9il71M 5, SSffttS* 171 
S4©vvfn*> i oicfc^T. Bu§B7<;l/^{±. :?v;b 

[0082] (6) ftmsm(omsK. i g<om±icmfe> 
*yyuTsai-r* c ^tcj: offiz&7*fr**-{*<kL 

T & 5 -fe 9 3 >y * 7 w /U* *^**iR*-r 5 4: i: fe 
^©*^{*©^M i: : f>^© ftJS® t tf&T 

IS">— ;l4*7f©JP£#0. 3mm~5mra1?feD« fro 
^©^eW^^O. 1 W/m • K~ 1 OW/m • 
5ct^#tJ:t5I^Xf{tai. c©S 

[0 0 8 3] 

«©R9Ifc J:*itf* 7-f;l/*H©8fte»^IE»«nK < 
[0 0 8 4] M«9(2. 3, 4tE*©«flBfcJ:nar, 

So 

[0®©fS#*UiB^] 

[0 i ] *¥m*mm\:isrc-mffi&m(DW%ij}7.&<t 

[02] *SS»»©-fc5 5'y*7^;l/*#l#flK0jSWI 

[03] mmmfi>7*A'*<DSumo 

[0 4] t9f5^**Xi#{tSS©Sa5ifc*:»nS0o 

[0 5 ] mi e-t 5 s v ? 7 * >v * ^w<ommskkmm 

0o 

[06] BJMO-k?3y»7-f A/**6f(M9»Mtt*W 
B50= 

[^©Si^] 

9, 2 1--fc757^7^Wl^ 15— fe53«> 

t l ■•->— ;WJS©^*, Fi-7-f 



(9) 



ftfflZ 001-1621 19 



[01] 

1: VMMHM 





WBB2 0 0 1 - 1 6 2 1 1 9 



[03] [06] 




3G090 AA03 BA01 
4D019 AA01 BA05 BA06 BA07 BB06 
BB07 BC12 BD01 CA01 CB04 
4D058 JA39 JB06 JB22 JB28 JB42 
KB02 KB 15 SA08 
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